We tested a number of inhibitory monovalent anions for their primary site of action on photosystem II(PSII) in chloroplasts. We find that the inhibitory effects of P, HC02-, NO2-, reversed by addition of a high concentration of HC03-. This class of anions competitively inhibits H`4CO3-binding to PSII. All of those anions tested reduced H4CO3-binding more in the light than in the dark. We conclude that the primary inhibitory site of action of a number of monovalent anions is at the HC03-binding site(s) on the PSII complex. The carbonic anhydrase inhibitor gold cyanide, and also azide, inhibit PSII but at a site other than the HC03-binding site. We suggest that the unique ability of HCO3-to reverse the effects of inhibitory anions reflects its singular ability to act as a proton donor/acceptor at the anion binding site. A MATERIALS AND METHODS Maize (Zea mays L.) plants were grown in a greenhouse, and chloroplast thylakoids were isolated from them as previously described (14). Osmotically broken, washed grana were used.
Since HC02-inhibits PSII at the HC03-binding site, it seemed probable to us that other monovalent anions, rather than inhibit-'Supported by National Science Foundation Grant PCM 80 04075. 2Permanent address: Botany Department, University of California, Davis, CA 95616. 3Abbreviations used: Ac-, acetate ion; Kd, binding (dissociation) constant.
ing PSII by replacing Cl-, might instead act at the HCO3-binding site. We therefore tested a number of anions for their primary site of action. We find that the inhibition of PSII by F-, HCO2, NO2-, NO3-, and Ac is reversed to a large extent by added
HCO3r. The carbonic anhydrase inhibitor (1, 10) , gold cyanide (Au(CN)2 ) also inhibits PSII, but its effect is only partially reversible by HCO3-. Azide inhibits PSII but its action is not reversible by HCO3-. We find also that F-, HCO2 , N02 , NO3-, and I-act as competitive inhibitors of H4CO3-binding to PSII.
MATERIALS AND METHODS Maize (Zea mays L.) plants were grown in a greenhouse, and chloroplast thylakoids were isolated from them as previously described (14) . Osmotically broken, washed grana were used.
The procedure for labeling membranes with H14CO3-has been described in detail (18) . The only modifications to this procedure were that here the labeling was done at 20°C and the solution used to wash the chloroplasts on the Whatman GF/A filters contained 0.1 M Na-phosphate (pH 7.6) and 10 mM NaCl. 02 evolution in continuous saturating light was monitored with a Rank Brothers, Clark-type electrode. The light source was a Sylvania 1 50-w projector lamp focused by a Prado slide projector.
The light passed through a Coming 3-67 orange filter. (Table  I) . The large iodine ion also inhibited HCO3 binding, but was relatively weak compared to the four smaller anions just mentioned. As shown in Figure 1 , Au(CN)2-, at concentrations producing a noticeable inhibition of electron transport (Table I) I) but induced little or no change in HCO3-binding affinity (Table II) Figures 1 and   2 would be biphasic.
RESULTS

Inhibition of Electron
The results presented here show, however, that not all monovalent anions inhibit at the HCO3 binding site. The linear anion, Au(CN)2 , appears to bind to another site. We tested this anion because it inhibits carbonic anhydrase, an enzyme suggested to be a model system to explain aspects of the 'HCO3 effect' on PSII (17) . In carbonic anhydrase too, Au(CN)2-does not share the same binding site as other inhibitory anions (10) . It does, however, bind to the active site on the enzyme near the metal cofactor, Zn2+. We also report here that the linear N3-anion inhibits PSII at a site other than the HC03-binding site. Only at high concentrations, or in the light (Table II 
